Measurements of CH 4 fluxes from lakes in China, from Chen et al. (2013 
Supplementary material S2: Model description, modification and validation

S2.1 Description and modification of CH4MOD wetland
CH4MOD wetland is a biogeophysical model that aims to simulate CH 4 production, oxidation and emission from natural wetlands (Li et al., 2010) . The model adopted the hypothesis of CH4MOD model (Huang et al., 1998 (Huang et al., , 2004 (Huang et al., , 2006 Zhang et al., 2011) , and made modifications based on the supply of methanogenic substrates in natural wetlands that differs significantly from that in rice paddies. Model inputs include daily soil temperature, water table depth, the annual above-ground net primary productivity (ANPP) and soil texture. The outputs are daily and annual CH 4 production and emissions. In principle, CH4MOD wetland is possible to simulate CH 4
emissions from several kinds of natural wetlands, since it was validated against independent field measurements of CH 4 fluxes from different wetland sites across China, Canada and USA (Li et al., 2010) . More details about CH4MOD wetland are well documented in the previous studies (Li et al., 2010; .
In CH4MOD wetland , the environmental factors that influence CH 4 production and emission in natural wetlands include soil temperature, soil texture and soil redox potential. Previous studies (Atkinson & Hall, 1976; King & Wiebe, 1978; Bartlett et al., 1985; 1987; Magenheimer et al., 1996) indicate that methane emissions from various coastal salt marshes in the temperate zones vary with salinity. In order to provide the capability of simulating methane emissions from coastal wetland, we adopted the relationship between salinity and methane fluxes according to Poffenbarger et al. (2011) .
where f(s) represents the effect of salinity on CH 4 production. s is the salinity (psu, practical salinity unit). a is an empirical constant.
S2.2 Description of TOPMODEL for simulating water table depth
Following previous research (Bohn et al., 2007; Kleinen et al., 2012; Lu & Zhuang et al., 2012; Zhu et al., 2013) , this study is based on the topographic wetness index (TWI) ln ( / tan ) to represent the spatially distributed water table depth for a 1 km sub-grid within a grid of 0.5°, where is the upslope contributing area above point i, tan is the local surface slope at that point. The central equation
where zi is the local water table depth in a 1 km pixel, z is the average water table depth in the 0.5° grid, m is the scaling parameter, ki is the local topographic wetness index (TWI) in the 1 km pixel, λ is the average of ki over the 0.5° grid cell. The value of z is calculated by the soil moisture content in a 0.5° grid cell. More details about calculating the average water table depth please see the previous study (Letts, et al., 2000; Lu & Zhuang et al., 2012) . For the scaling parameter m, we followed Kleinen et al. (2012) that it described the capability of transmissivity with depth for each soil type, and was classified by the soil texture.
After acquiring the local water table depth (zi) for each 1 km pixel, we used an approach of . The water table depth of wetland in a 0.5° grid cell is calculated as
where n is the number of 1 km wetland pixels within each 0.5° grid cell, and the value of n is derived from the GLWD-3 data set, within each grid cell.
S2.3 Model validation
Two simulations were made to test the model performance at the site scale and the grid scale. To begin with, we used the site-specific measurements of air temperature, soil temperature, water table depth, aboveground net primary productivity (ANPP) and the observed plant phenology to drive CH4MOD wetland to simulate site-specific daily CH 4 fluxes at each site (Table S2) . We compared these daily simulated CH 4 fluxes with the measurements. Fig S1 (a, b, d , e, g, i and k) and Moreover, in order to test the performance of the integrated model framework (CH4MOD wetland /TEM/TOPMODEL) ( Fig. 1) at the grid level, we also compared the observed monthly CH 4 fluxes in the wetland sites (Table S2 ) and the simulated monthly CH 4 fluxes at the 0.5° 0.5° grid. We used the gridded data of climate, soil and vegetation to drive the integrated model framework (Fig. 1) on a monthly step.
Field measurements in the wetland show that there are large uncertainties in the ANPP, standing water depth and the plant phenology. For example, in the Sanjiang Plain, the range of ANPP ranges from 422 to 530 g m -2 (Hao, 2006; Li et al., 2012) ;
The average standing water depth during the growing season ranges from 1 to 10 cm (Song et al., 2007) ; The mature period of the plant ranges from mid-July to mid-August (Hao, 2006) . We made 8 sensitivity experiments with differing ANPP, standing water depth and the plant mature period. The range of input ANPP, standing water depth and the plant mature period are from the observed data at each wetland sites (Table S3) . Variations of half the range in ANPP, standing water depth and the plant mature period on the basis input data were used as the maximum and minimum values of the input. Error bars in Fig. S1 (c, f, h, j, l) and Fig. S2b are determined by the sensitivity experiments. , the "grid-scale" validation (c); REG: the "site-scale" validation (d, e), the "grid-scale" validation (f); HB: the "site-scale" validation (g), the "grid-scale" validation (h); ZL: the "site-scale" validation (i), the "grid-scale" validation (j); LRD: the "site-scale" validation (k), the "grid-scale" validation (l). Error bars in a and b are the standard errors from 3 sampling replicates. Error bars in c, f, h, j and l are the uncertainties from the heterogeneities of ANPP, standing water depth and the plant mature period in the grid. 
Supplementary material S3: Division of the inland wetlands in China
Chinese inland wetlands are divided to 5 regions ( Fig. 2) (Lang & Zu, 1983) .
They are distributed unevenly and primarily occur in in northeastern China (30%) (Region I; Fig. 2 ) and the Qinghai Tibetan Plateau (50%) (Region II; Fig. 2 ) (Ding et al., 2004 2) (southern China).
